Identifying the recognition unit for G protein methylation.
Signal transducing G proteins, such as transducin, are prenylated and methylated at carboxyl-terminal cysteine residues. The methylation of transducin occurs by means of a membrane bound S-adenosyl methionine-dependent methyltransferase. This methyltransferase accepts the simple modified amino acid N-acetyl-S-farnesyl-L-cysteine (AFC) as a substrate. This means that the enzyme does not require peptide sequences of transducin in a putative substrate. Moreover, small structural changes in the AFC structural unit all lead to molecules incapable of being substrates. For example, neither N-acetyl-S-farnesylhomocysteine (AFHC) nor the saturated form of AFC are substrates. Interestingly, substitution of the N-acetyl moiety of AFC with a hydrogen atom leads to S-farnesylthiopropionic acid (FTP), which is an excellent substrate for the methyltransferase. The methyltransferase shows great specificity for the the FTP pharmacophore. So far, alterations in this structure have not led to active substrates. For example, removal of a methylene group of FTP, producing S-farnesylthioacetic acid (FTA), abolished substrate activity. FTA is a potent competitive inhibitor of the enzyme. FTP is thus the ultimately simplified substrate for the methyltransferase and does not contain any remnants of the peptide structure of transducin.